Experimental details
Materials synthesis: MoS 2 nanoflowers were synthesized using a hydrothermal method. In a typical procedure, 1 mmol (NH 4 ) 6 Mo 7 O 24 ·4H 2 O was dissolved in 35 ml DI water under stirring, and different amounts of thiourea were added to the solution. The obtained solution was kept stirring for 0.5 h and then transferred to a Teflon-lined stainless-steel autoclave. The autoclave was sealed and maintained at 210°C for 24 h. After cooling to room temperature naturally, the product was collected by centrifuging the mixture, rinsed with absolute ethanol several times, and then dried in vacuum at 60°C. Interlayer-expended and defect-rich MoS 2 was synthesized using 60 mmol thiourea, and defect-free MoS 2 was synthesized using 14 mmol thiourea. 
where τ is the current pulse time (s), m b is the mass of the active material, M B is the molar mass of the active material, V M is the molar volume of the active material, S is the geometric area of the electrode, and ∆E s and ∆E t are defined as shown in the figure. after 100 cycles.
